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∑
vt∈Vt
∑
vs∈Vs
p(vt,vs) log
p(vt,vs)
p(vt)p(vs)
4B-'5

vt = [v
1
t , v
2
t , · · · , vNt ]T , vs = [v1s , v2s , · · · , vNs ]T 4B-%5
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H(Vt) = −
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vt∈Vt
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• ∀Vi ∈ F  1 ≤ i ≤ NF  
 I(Vi;C) 	
I(Vi;C) = H(C)−H(C|Vi) 4B-=5
)
H(C) = −
Nc∑
k=1
p(ck) log(p(ck)) 4B-E5
H(C|Vi) = −
Nc∑
k=1
∑
vi∈Vi
p(ck,vi) log(p(ck|vi)) 4B->5
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 F ←− (F − S)
	 ( 7   $-
•  j ←− j+1     H  S      $
 NS-
• ∀Vi ∈ F  
  / !" 	) $	 I(C;Vi|Sj) )
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∑
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I(Vi;Sj) 4B-''5
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Vd = argmax
Vi
[I(C;Vi|Sj)] 4B-'%5
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⎡
⎢⎢⎢⎣
Y
U
V
⎤
⎥⎥⎥⎦ =
⎡
⎢⎢⎢⎣
65.481 128.553 24.966
−37.774 −74.159 111.934
111.958 −93.751 −18.207
⎤
⎥⎥⎥⎦
⎡
⎢⎢⎢⎣
xnorm[n1, n2, 1]
xnorm[n1, n2, 2]
xnorm[n1, n2, 3]
⎤
⎥⎥⎥⎦ 4=-A5
⎡
⎢⎢⎢⎣
Y
Cb
Cr
⎤
⎥⎥⎥⎦ =
⎡
⎢⎢⎢⎣
16
128
128
⎤
⎥⎥⎥⎦+
⎡
⎢⎢⎢⎣
Y
U
V
⎤
⎥⎥⎥⎦ 4=-@5
) xnorm[n1, n2, n3] 1 ≤ n3 ≤ 3 )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4CIELab  CIELuv5 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⎡
⎢⎢⎢⎣
X
Y
Z
⎤
⎥⎥⎥⎦ =
⎡
⎢⎢⎢⎣
0.431 0.342 0.178
0.222 0.707 0.071
0.020 0.130 0.939
⎤
⎥⎥⎥⎦
⎡
⎢⎢⎢⎣
xnorm[n1, n2, 1]
xnorm[n1, n2, 2]
xnorm[n1, n2, 3]
⎤
⎥⎥⎥⎦ 4=-B5
L =
⎧⎪⎨
⎪⎩
116× ( Y
Yn
)
1
3 − 16 Y
Yn
> 0.008856
903× ( Y
Yn
) Y
Yn
≤ 0.008856
4=-C5
a = 500× (f( X
Xn
)− f( Y
Yn
)) 4=-=5
b = 200× (f( Y
Yn
)− f( Z
Zn
)) 4=-E5
) Xn, Yn  Zn   ) 
 $ )  
 " 
 
 L'>M 
f(t) =
⎧⎪⎨
⎪⎩
t
1
3 t > 0.008856
7.787× t+ 16
116
t ≤ 0.008856
4=->5
 u  v  
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  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 	:
u = 13× L× (u′ − u′n) v = 13× L× (v′ − v′n) 4=-'&5
   u′  v′  $ 	):
  .  $ 	  '%'
u′ =
4X
X + 15Y + 3Z
4=-''5
v′ =
9Y
X + 15Y + 3Z
4=-'%5
  u′n  v
′
n   (u
′, v′) 
   
 ) 	/ )  	:
u′n =
4Xn
Xn + 15Yn + 3Zn
4=-'A5
v′n =
9Yn
Xn + 15Yn + 3Zn
4=-'@5
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 T ∈ R∏31Nn
) N1      
 N2   )   
  N3
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
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 N1  N2 $ 

16  64  N3  3-  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T ∈ R
∏3
1Nn → T (1) ∈ RN1×(N2×N3) 4=-'B5
T ∈ R
∏3
1Nn → T (2) ∈ RN2×(N1×N3) 4=-'C5
T ∈ R
∏3
1Nn → T (3) ∈ RN3×(N1×N2) 4=-'=5
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J =
trace(Sb)
trace(Sw)
4=-'E5
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= p(c) p(xf1 |c)p(xf2 |c, xf1)p(xf3 |c, xf1 , xf2) · · · p(xfm, · · · , xfm|c, xf1 , xf2 , xf3 , · · · , xfm−1)
49-B5
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  xfj  j = i-  
 :
p(xfi |c, xfj ) = p(xfi |c) 49-C5
   / 
  	 ( 
p(c, xf1 , · · · , xfm) = p(c)p(xf1 , c)p(xf2 , c)p(xf3 , c), · · ·
= p(c)
m∏
i=1
p(xfi |c)
49-=5
&&01  2 3 4 &  *0 '@>
 
    	$  
  
	 $   $	   	 ( * :
p(c|xf1 , · · · , xfm) =
1
s
p(c)
m∏
i=1
p(xfi |c) 49-E5
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p(i|xf) > p(j|xf); for ∀ j = i 4-'5
 p(i|xf) 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 p(xf |i)  	
	 4-- $    

    
  	7
	   5  9 
  :
p(i|xf ) = p(x
f |i).p(i)∑
i,j p(x
f |j).p(j) 4-%5
  98  	
:    	/    
p(xf |i).p(i)∑
k p(x
f |k).p(k) >
p(xf |j).p(j)∑
k p(x
f |k).p(k); for ∀ j = i 4-A5
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p(xf |i).p(i) > p(xf |j).p(j); for ∀ j = i 4-@5
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p(xf |i) = 1
(2π)
n
2 |ci| 12
exp(−1
2
(xf − μi)Tc−1i (xf − μi)) 4-B5
) μi  $ 
  ci  $ 
(   - " 
	 
  9   )  4  
(2π)
n
2
   	    5  	/ ) xf  
i :
p(i)
|ci| 12
exp(−1
2
(xf − μi)Tc−1i (xf − μi)) >
p(j)
|cj| 12
exp(−1
2
(xf − μj)Tc−1j (xf − μj)); j = i
4-C5
* 
  	 
−1
2
ln(|ci|)+ln(p(i))−1
2
(xf−μi)Tc−1i (xf−μi) > −
1
2
ln(|cj|)+ln(p(j))−1
2
(xf−μj)Tc−1j (xf−μj)
4-=5
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ln(|ci|)−2 ln(p(i))+(xf−μi)Tc−1i (xf−μi) < ln(|cj|)−2 ln(p(j))+(xf−μj)Tc−1j (xf−μj)
4-E5
  $ 
 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 c = ci = cj 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ln(|c|)−2 ln(p(i))+(xf−μi)Tc−1(xf−μi) < ln(|c|)−2 ln(p(j))+(xf−μj)Tc−1(xf−μj)
4->5
  	 ) (xf − μi)Tc−1(xf − μi) 
xfc−1xf
T − 2μic−1xf T + μic−1μTi 4-'&5
  

H   	
:
−2 ln(p(i))− 2μic−1xfT + μic−1μTi < −2 ln(p(j))− 2μjc−1xf T + μjc−1μTj
4-''5
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ln(p(i)) + μic
−1xf
T − 1
2
μic
−1μTi > ln(p(j)) + μjc
−1xf
T − 1
2
μjc
−1μTj 4-'%5
. fi = ln(p(i)) + μic
−1xf T − 1
2
μic
−1μTi   )  	/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7
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fi > fj ; i = j 4-'A5
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